DESCRIPTION 

ENHANCER COMPOSITION FOR AGRICULTURAL CHEMICALS 
AND AGRICULTURAL CHEMICAL COMPOSITION 

Cross Reference to Related Applications 
This application is a 37 C.F.R. § 1.53(b) divisional of 
U.S. Application No. 09/053,084 filed on April 1, 1998, which 
is a 37 C.F.R. §1.53 (b) continuation of U.S. Application No. 
08/507,483 filed on August 28, 1995, which is the national 
phase of International Application No. PCT/ JP94/02263 filed on 
December 27, 1994, which claims priority on Japanese 
Application No. 5-337502 filed on December 28, 1993. The 
entire contents of each of the above- identified applications is . 
hereby incorporated by reference. 

Background of the Invention 
Field of the Invention 

The present invention relates to an enhancer composition 
for agricultural chemicals, an agricultural chemical 
composition, a method for enhancing the effectiveness of an 
agricultural chemical, a use of the above-mentioned enhancer 
composition for agricultural chemicals for the preparation of 
an agricultural chemical composition, a use of the above- 
mentioned enhancer composition for agricultural chemicals for 
enhancing the effectiveness of an agricultural chemical and an 
agricultural chemical kit . 

Description of the Related Art 

Agricultural chemicals including insecticides, fungicides 
(or bactericides), herbicides, miticides (or acaricides) and 
plant growth regulators have been used in the forms of, for 
example, emulsions, wettable powders, granules, powders and 
flowables. In the properties of these agricultural chemical 
preparations, various attempts have been made to 
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achieve the maximum effectiveness of the agricultural 
chemicals. However, it has been difficult to enhance 
the effectiveness of agricultural chemicals through 
adjustments in formulations. It is further difficult 
to develop novel agricultural chemicals. Therefore, 
further enhancement of existing agricultural chemicals 
would highly contribute to the industry. 

As substances capable of enhancing the 
effectiveness of agricultural chemicals, surfactants 
comprising various nitrogen-containing compounds such 
as quaternary ammonium salts, betaines and amine 
oxides have been known (see European Patent 
Publication-A No. 274369, published on July 13, 1988). 
It is known that quaternized or further 

polyoxyethylenated long-chain amines, among the above- 
mentioned compounds, are effective for this purpose. 
However, the enhancement effect of the above described 
compounds capable of enhancing .the effectiveness of 
agricultural chemicals is not always • satisfied . 

Since an agricultural chemical is diluted with 
water prior to use, it contains a chelating agent for 
trapping metal ions, etc., existing in the water. For 
example, European Patent Publication-A No. 36106 
(published on September 23, 1981) has disclosed a 
herbicide composition comprising a phosphinothr icin 
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derivative, a specific quaternary ammonium salt and a 
chelating agent. However, particular examples of the 
quaternary ammonium salts disclosed in this patent 
include ammonium sulfate, ammonium nitrate, ammonium 
acetate and the like, and do not include organic 
quaternary ammonium salts generally used as cationic 
surfactants. Further, Japanese Patent Publication-A 
No. 55-98105 (published on July 25, 1980) has 
disclosed a herbicide composition comprising a 
bisphosphonic acid herbicide and a chelating agent. 
However, this patent does not suggest the combination 
use of an organic quaternary ammonium salt as a 
cationic surfactant and a chelating agent. 

Disclosure of the Invention 
Summary of the Invention 

From a standpoint that the efficacy of an 
agricultural chemical can be enhanced by using the 
agricultural chemical together with at least one 
nitrogen-containing compound selected from the group 
consisting of a tertiary amine, a tertiary amine salt 
and a quaternary ammonium salt, the present inventors 
have conducted extensive studies. As a result, they 
have found that the efficacies of various agricultural 
chemicals can be remarkably enhanced by adding a 
nitrogen-containing compound together with a chelating 
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agent thereto tk^ 

"to- The present invention has been 

completed on the basis of this finding. 

^ua. the present invention provides an enhancer 
-position for agricultural chemicals oo.prisin 

one nitrogen-containing compound selected H 
™> - a tertiary amine, a tertiary 

7 e "« * ~ r y ammonium sait and a 

chelating agent, wherein th a 

COnt6nt ° f the delating 

aeent ranges from o.oi to ™ 

to 30 mol per mol of the 

nitrogen-containing compound The 

rnmr, . The nitro &en-containin ff 

compound is preferably a nitrogen-containing 

surfactant selected from the .roup consisting o f an 
organic tertiary Mi „„ 

M "^"^ te " lary -*■»• sait 
" ^ ° rSanl = ^"ernary ammonium salt 

Further, the present invention provides an 

agricultural chemical composite 

composition comprising an 

agricultural chemical, at least one nitrogen- 

ir;T DS COmP ° Und Sele " ed ,r ° m °» ~» —tin, 
" 3 ter " ary * -»iar y amine salt and a 

Quaternary ammonium salt and a chelating 

« cneiatmg agent, 
wherein the content of the ch.,. t - 

0 01 to ,o delating agent ranges from 

compound and the weight ratio of the total of the 

^ogen-containlng <~ - «- -elating agent 
the agricultural chemical ranges from 0.05 to 50 
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Further. the present ^ 
-thod for enhancing the effectiveness of an 
7 tCUltUral — ses a PPlylnr the 

-ve-mentioned enhancer composition fo r a.ricuiturai 
7; M1! " chemicai to a locus 

t t 1C V OUld ^ beDeflt SUCh — « - of 

the above-mentioned enhancer composition for 

asricuiturai chemicais for the preparatlon Qf 
aericuiturai chemicai composition, and a use of the 
a optioned enhancer position for a.ricniturai 
chemicais for enhancing the effectiveness of an 
agricultural chemical. 

I" addition, the P resent invention P rovides an 
aericmturai chemical klt „ hich comprlses & 
containing the above-.entioned enhancer composition 

aerlCUltUral ° heni ^= - a container containing 
» aerlcultnrai chemicai. composition, an agricultural 

; h hemi h Cal k " WMCh S * -~ar containing 

the above-mentioned enhancer composition for 

agricultural chpmi i o 

chemicals, a container containing a 

-factant other than the above nitro.en-containin, 
7 P ° UndS 3 -„tai„i„ g M a g ric U ltural 

chemical condition, an agricultural chemical kit 
which comprises a container containing the 
above-mentioned enhancer composition for agricultural 
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<*-!d.. a container contMnlne m ^^^^ 
Penetration of agrioultural ^ 
con,a lning an amculturai chemicai ^ J 
an agricultural chemloal ^ ^ ^ 
container containing tfce above . mentioned enhancer 
composition for aerlcultural chemicai ^ a cMtai 
contelnlngn surfaotant other abQva 

nitrogen-containing compounds a ™ f • 

„ .. S - a °ont aln er containing 

an a djuvant ,„ ^ 

a cont ai ne r containing an agricuitural chemical 
composition . 

In this specification, the term ■■ag r icu 1 tn ral 
—lea,, means one which is employ as a „ active or 
P»nci P le ingredient in common agricultural cheffllcal 

compositions or Dr<.n„,-,*< 

Preparations. and examples thereof 

include , f u „gi clde (or a bactericlde) _ ^ 

Insecticide. a miticide ,or an acaricide, . 
nerhlclde. . plant growth ^ ^ ^ 

Further the scope and the appli cabmty of th . 
Present invention win become apparent ^ ^ 

Oetauea description given hereinafter. However, it 
• ould be understOQd that detaiied descripwon ^ 

-Peoifxc examples which foiiow. while indicating 
Preferred emhodiments of the invention. ar e given by 
- of illustration onl y . since various changes and 
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modifications wltMn th 

spirit and scope of the 
invention will become apparent to , k 

"Parent to those skilled in the 
«t ,ro» this ^tailed description. 

Detailed Description of the invention 
ID Mtroren-containine compound (a) 

A*on* compounds to he employed as a „itro e e„- 

J the organic tertiary amine include those which , 1U 
be described below. 

(1) Amines represented by the f.n • 

y ttle following formula (i) : 

(A0) n R2 

\ (1) 
(A0) m R3 

wnerein represents . linear ^ ^ 
or alaenyl .roup havin, 8 to 22 carhon atoms- 
each A represents an alKylene g roup. preferably 
an al k yie„e .roup bavin, 2 to 4 carbon atoms- n 
and m each represents such a number that the sum 
of n and m, i.e.. the average oxyal k yi e „e number 
Per molecule, is l to 40. generally an integer; 
and R * and R 3 are the ^ or ^ ^ 

other and each represents a hydrogen ato m or an 
acyl .roup (f or example , formyl ^ 
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group, propionyl group or benzoyl group). 
(2) Amines represented by the following formula (2): 

R 1 0 R 5 

\ 0 j 

/ NCH 2 CHCH 2 OCC„H 2n ( OCHCH 2 ) p 0R3 ( 2 } 

R2 OCC B H 2ffl (OCHCH 2 ) q OR4 
' 0 R 6 

wherein R l and R 2 are the same or different from 
each other and each represents an alkyl group 
having 1 to 4 carbon atoms which may be 
substituted by a hydroxyl group, preferably an 
alkyl group having 1 to 4 carbon atoms; R* and R< 
are the same or different from each other and 
each represents a linear or branched alkyl or 
alkenyl group having 4 to 36 carbon atoms which 
may be substituted by a hydroxyl group; each R* 
represents a hydrogen atom or a methyl group; 
each R6 represents a hydrogen atom or a methyl 
group; rand n are the same or different from 
each other and each represents a positive number 
of 1 to 5; and p and q, which generally each 
represents an average value, are either the same 
or different from each other and each represents 
a number of 0 to 30. 
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(3) Amines represented by the following f ormula (3): 



(3) 

/ 



(3) 

R3 



wherein R l represents an alkyi sroup havln& , 
carbon atoms which may be substituted by a 
hydroxyl group; R 2 represents a linear or branched 
alkyi group having 1 to 36 carbon atoms which may 
be substituted by a hydroxyl group or a linear or 
branched alkenyl group having 2 to 36 carbon 
atoms which may be substituted by a hydroxyl 
Sroup. preferably a linear or branched alkyi or 
alkenyl group having 5 to 36 carbon atoms which 
*ay be substituted by a hydroxyl group, a group 
represented by the formula: -C n H 2 „- ( G l, - R 4 (wherein 
R 4 represents a linear or branched alkyi or 
alkenyl group having 5 to 36 carbon atoms which 
may be substituted by a hydroxyl group; ql 
represents a group represented by the formula: 
-OCO- or a group represented by the formula: 
-NHCO-; and n represents a positive number of 2 
to 6). a group represented by the formula: 
0 R6 
» I 

- c B H 2ffl -C-(OCHCH 2 ) p OR5 (wherein R* represents a 
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linear or branched alkyl or alkenyl group having 
6 to 36 carbon atoms which may be substituted by 
a hydroxyl group; each R* represents a hydrogen 
atom or a methyl group; m is a positive number of 
1 to 5; and p, which generally represents an 
average value, is a number of 0 to 30) or a group 
represented by the formula: 

R 8 

-C 1 H 21 -( G 2)-C k H 2k -(OCHCH 2 ) q OR7 (wherein R? represents 
a linear or branched alkyl or alkenyl group 
having 4 to 36 carbon atoms which may be 
substituted by a hydroxyl group; each R 8 
represents a hydrogen atom or a methyl group; G 2 
represents a group represented by the formula: 
-OCO- or a group represented by the formula: 
-NHC0-; i represents a positive number of 2 to 6 ; 

k represents a positive number of 1 to 5 ; and q, 

which generally represents an average value. 

represents a number of 0 to 30 ; and R* represents 

a group represented by the formula: 

R 10 

-C s H 2s -(G 3 )-C t H 2t -(oCHCH 2 ) h OR 9 (wherein R* represents 
a linear or branched alkyl or alkenyl group 
having 4 to 36 carbon atoms which may be 
substituted by a hydroxyl group ; each rM 
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represents a hydrogen atom or a methyl group; 
represents a group represented by the formula: 
-0C0- or a group represented by the formula: 
-NHCO-; s represents a positive number of 2 to 6 
t represents a positive number of l to 5; and h, 
which generally represents an average value, 
represents a positive number of o to 30) or a 
group represented by the formula: 
0 Rl2 
II I 

-C j H 2j -C-(OCHCH 2 ) r ORH (wherein R " represents a 
linear or branched alkyl or alkenyl group having 
6 to 36 carbon atoms which may be substituted by 
a hydroxyl group; each R 12 represents a hydrogen 
atom or a methyl group; j represents a positive 
number of 1 to 5 ; and r. which generally 
represents an average value, represents a 
positive number of 0 to 30). 

Examples of the tertiary amine salt to be used in 
the present invention include salts of the above- 
mentioned organic tertiary amines, for example, 
inorganic salts thereof such as hydrochlorides, 
sulfates and nitrates thereof, and organic salts 
thereof such as carboxylates and sulfonates thereof. 

Examples of the quaternary ammonium salt to be 
used in the present invention include those which will 
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be described below. 

(4) Quaternary. ammonium salts rep 
following: formula ( 4 ) : 



resented by the 



R2 

R 1 -N-(AO) i - H 
R3 



(4) 



h 6reIn A r ~- an aIltylene Kroup 

S3me ^ "**•'«" *«• "en other end each 

represents an alkyl ,ro,m k ■ 

&roup having- 1 to ^ ^ , 
a+ . o K x zo 5 carbon 

- R3 represents an aikyi ^ 

carbon ato ms or a eroup represented by the 

f °™ la: (AO) r^ i ( „ hen R3 is an alkyl 

-up, or t he sum of , _ j (rten r3 ^ 
represented b y the formula . ^ 
"Presents tne average o* yalkylene number per 

appropriate counter anion 

s al ts A r S ep7 tlCUlar eMmPleS " — «- 

" d «» a^e formla (4) , thQse 

-Presented b y tne f „ llowln , ^ (< 
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R< 



R ] -N- 



, EO-(PO) n - H 
R3 



(4* ) 



Wherel " E ° « o Xy eth yl e„e eroup: po 

"Presents an ox ypropylene , roup; r1 ^ r2 

-the. the sa me or distent froffl each other aM 
each represents an a lkyl group Wlng 1 ^ g 
r b0n at ° mS: ^ 3 represents an a lltyl , roup ^ 
I 3 Carb ° n " * ™P represented h y the 

rmUla: E °- (P0, -- H: — " („ he „ rJ is an ^ 

represented by the f or mU1 a: HO-.Po,.-,,. whlch 
represents the average ox yPropylene number pgr 
Weenie. isan Umb er o f 2to 20: an(J ^ ^ 
appropriate counter anion. 
(5) Quaternar y a„,oniu m saits represented by the 
following formula (5) : 



R2 
R 2 -N-r4 

L 

R 3 



(5) 



wherein R 1 r2 r 3 qtw , „4 

«■ » k , k and R 4 are pii-hor- 

either the same or 

««*rent from one another and each represents a 
ydr06e " at ° m ' M ^rou P „avin s i to 4 
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(6) 



carbon atoms or a hydroxyethyl grroup, or two 
among- rI. r2. r 3 and r4 form a 3 _ tQ 7 _ ffiembered 

ring together with the nitrogen atom bonded 
thereto and -0- , -NH- or -NR- (wherein R 
represents an alkyl group having 1 to 4 carbon 
atoms) may substitute for one -CH 2 - group 
constituting said 3- to 7-membered ring; X" 
represents an anion of inorganic or organic, 

monobasic or polybasic acid; and n represents 1, 

2 or 3 depending on the valence of X". 

Quaternary ammonium salts represented by the 

following formula (6): 



R, R 
\ I 
N + 
/ \ 

R 2 R - 



X" 



(6) 



wherein Rj represents a linear or branched alkyl 
or alkenyl group having 20. to 40 carbon atoms, an 
alkyl (or alkenyl ) arylpolyoxyalkylene , alkyl (or 
alkenyl )polyoxyethylene or alkyl (or alkenyl )- 
polyoxypropylene group having a linear or 
branched alkyl or alkenyl group having 20 to 40 
carbon atoms, or an acylaminoalkyl or acyloxy- 
alkyl group having a linear or branched acyl 
group having 20 to 40 carbon atoms; R 2 and R 3 are 
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"ther the same or dlfferent from each other and 

each represents a .roup represented by the 
*o»-l.: - C H,-Q. a be„ zy i sroup , 

.roup havin. x to 4 carton atoms or a h y dro* y - 
«kyj .roup havin. 2 to 4 carbon 

-Presents an al ky i or al k e„ yl .roup havin. 12 to 
30 carton atoms, an al ky i po i yoxyalkylene alkyi _ 
ar y lpol yoxy al kylene , al ky i polyoxyethylene or 

al« yl or ac y io xy al ky i group ^ ^ ^ ^ 

having: 12 to 30 carbon atoms; and X" r»n 

ana a represents a 
counter anion selected fro « the .roup consisting 
of a halide ion. a phosphate .roup bavin, an 

rroup havin. a „ alkyl molety ^ ± ^ 

atoms and a carbo Xy i .roup havin. an al ky i molety 
»"h 1 to 10 carbon atoms. 
"> Quaternary, ammonium salts represented b y the 
following: formula- (7) : 



\ / 3 

/ \ X (7) 

R 2 R 4 
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or branch alkyl or alkenyl ^ ^ § ^ ^ 
carbon atoms whlle the Qther(s) ^ ^ 

-cup, an ethyl , roup , a ^ a 

-oup represented by the formula; ^ & 

ffr ° UP "Presented by the formula : 



-CH S 



H 
I 

C- 
I 

OH 



-CH2OH (wherein n io o , 

ii 15 a number of 1 

^ 5 ): R< represents a methyl ?roup Qr ^ 2 
rroup; ana X", „ hlch represents . ^ ^ 

an anionic Oliver or polymer ^ ^ _ 

acid type anionic residue, , or example a 

naphthalene sulfonic acid/ f or m aldehyde 
condensate . 

Quaternary a mm oniu m salts represented by the 
following formula (8) : 



R 7 



0 R 12 



R9 °CC k H 2k (OCHCH 2 ) s ORll 
0 I 
0 r!3 
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wherein R? and R 8 are either the same or different 
from each other and each represents an alkyl 
Sroup having l to 4 carbon atoms; R* represents a 
hydrogen atom, a benzyl group or an alkyl group 
having i to 4 carbon atoms, preferably an alkyl 
Sroup having 1 to 4 carbon atoms ; R M and R ll are 
either the same or different from each other and 
each represents a linear or branched alkyl or 
alkenyl group having 4 to 36 carbon atoms which 
may be substituted by a hydroxyl group; each R* 
represents a hydrogen atom or a methyl group; 
each RM represents a hydrogen atom or a methyl 
eroup; j and k are either the same or different 
from each other and each represents a positive 
number of 1 to 5 ; r and s . which generally each 
represents an average value, are either the same 
or different from each other and each represents 
a number of 0 to 30; and XT is a counter ion. 
(9) Quaternary ammonium salts represented by the 
following formula (9) : 



R R2' 

\ / 

/ \ K (9) 

R 1 ' R^' 



wherein R represents a hydrogen atom, a benzyl 
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sroup or an alkyl „ oup havlng ± ^ 4 
atoms which may be substituted by a hydroxyl 
-Troup, preferably a hydrogen atom or an alkyl 
group having 1 to 4 carbon atoms which may be 
substituted by a hydroxy! group; ^represents an 
alkyl group having 1 to 4 carbon atoms which may 
be substituted by a hydroxy! group, „«' represents 
a linear or branched alkyl Kr oup having 
carbon atoms which may be substituted by a 
nydroxyl group or a linear or branched alkenyl 
group having 2 to 36 carbon atoms whlch ^ ^ 
substituted by a hydroxyl group, preferably a 
linear or branched alkyl or alkenyl group having 
5 to 36 carbon atoms which may be substituted by 
a hydroxyl group, a group represented by the 
formula: -<=„.-„,„,- (0 r, ^ (whereln R , _ 

linear or branched alkyl or alkenyl group having 
« to 36 carbon atoms which may be substituted by 
a hydroxy! group; G V represents a group 
represented by the formula: -oco- or a group 
represented by the formula: -NHCO- ; and n' is a 

positive number of 2 to R) • 

^ to 6), a grroup represented 

0 R 6' 

^ the formula: -C ffl .H 2 „4- (oAhCH^.OrS' (wherein r5 . 
represents a linear or branched allcyl or al keny i 
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Sroup having 6 to 36 carbon atoms which may be 
substituted by a hydroxyl group; each R*' 
represents a hydrogen atom or a methyl group; m - 
is a positive number of 1 to 5; and P ', which 
generally represents an average value, is a 
number of o to 30). or a group represented by the 



R8' 
I 



formula: -c r H a .- (G r, -c^.- (0CHCH 2 > q ,0Rr (wherein 
R 7 represents a linear or branched alkyl or 
alkenyl group having 4 to 36 carbon atoms which 
may be substituted by a hydroxyl group; each R 8" 
represents a hydrogen atom or a methyl group; G »' 
represents a group represented by the formula: 
-0C0- or a group represented by the formula 
-NHC0-; i' is a positive number of 2 to 6; k' is 
a positive number of 1 to 5; and q', which 
generally represents an average value, is a 

number of o to ?ni • »3' 

uo JV), r represents a group 

represented by the formmula: 

R 10' 

-C s ,H 2s ,-(G3■)-c t ,H 2t ,-(0CHCH 2 ) h .0R9 , (wherein R*' 
represents a linear or branched alkyl or alkenyl 
sroup having 4 to 36 carbon atoms which may be 
substituted by a hydroxyl group; each rM' 
represents a hydrogen atom or a methyl group; G »' 
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represents a g rou P represented by ^ 

-OCO- or a group represented by the formula- 
-NHCO-; ,. ls a posltIve numfaer of 2 ^ ^ ^ ^ 

a Positive n umber of a to 5; and „■. „ hlch 

Ee " erallj "P«« «. an average value, is a 

number of o to in\ 

to 30). or a Kroup represented by the 

0 Rir 

formula: -C^.-c-^HCH^.or"' (whereIn r1V 
represents a linear or branched al ky l or alkenyl 
Croup having , to 36 carbon at oms which may be 
substituted by a hydroxyl group; each ««' 
represents a hydrogen atom or a methyl g roup; y 
» a positive number ox 1 to S; and r • , whlch 
generally represents an average value, is a 
number of 0 to 30, ; and X" is a counter ion 
(10) Quaternary ammonium salts represented by the 
following: formula (10): 



0 

R \ c d H 2d-CNHR2<> 
N + 

/ \ " x (10) 

R 19 R 21 



wherein ,» represents a hydrogen atom, a ben2yl 
.roup or an alkyl g roup havlng 1 ^ ^ 

atoms which may he substituted by a hydroxyl 
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sroup. preferably a hydrogen ato m or an alkyl 

gr ° UP h3VinS 1 *° 4 «rbon .to., which raay be 
substituted byahydroxyl gcoup: R . . r . pr .. Mt . an 

alkyl er ° UP h " 1 "« 1 <° * «rbo„ arcs „ hIch ffiay 
be substituted b y a hydroxy! K roup ; r2 » represents 
a linear or branched alkyl or alkenyl g roup 
havt„ g 6 to 36 carbon atoms wMoh ^ ^ 

substituted b y a hydro X yl mup: r21 represents & 
linear or .ranched alkyl or aikeny! g roup hav ln , 
S to 36 carbon atons which m ay be substituted by 

a hydrcxyl r roup ; d is a positive number of ! to 

5: and X- is a counter Ion, 
LD Quaternary anu.oniun, salt represented by the 

following- formula Qi) : 



o I 

I | 2 X (ID 

R 0-(CH 2 CHO) n -C-R G 

' S ' 
R o 

wherein R* and r2 are either tha 

re either the same or different 

from each other and each represents an al ky i 
.roup havin, X to 4 carbon atoms, a &roU p 
represented by the formula: - (CH 2 CHO) ffll -H (wherein 

R? 

each R 7 represents a hydroeen 

nyurog-en atom or a methyl 
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sroup; and ml. whlch generally represents ^ 
represented by the formula: - (CH 2 CHO)„ 2 -c- E 13 



I I 
R» 0 



(wherein „» represents a linear or branched alRyl 
or alkenyl group having 5 to 36 carbQn ^ 
which may be substituted by a hydroxy! group: 

each R 14 . represents a hvdrnp-on 

nyarogren atom or a methyl 

rroup,. and m2, which generally represents an 
average value, is a number of l to 30)- R 3 
represents a hydrogen .to., a benzyl g roup or „ 
alkyl group having l to 4 carbon atoms. 
Preferably a hydrogen atom or an aXkyi gronp 
naving i to « carbon atoms, R< represents . ^ 
represented by the formula: -0-<c„ 2 CH0,, r c-R» 



R 8 0 



(wherein each R« represents a hydrogen atom or a 
-ethyl g roup; RS represents a ^ ^^^^ 

alkyl or alKenyl group having 5 to 36 carbon 
atoms which may be substituted by a hydroxyl 
*roup; and q i. wMch generally represents ^ 
average value, is a number of o to 30). a group 
represented by the formula: - NH C0R<« (wherein >!• 
represents a linear or branched alRyl or alReny! 
sroup having B to 36 carfaon ^ whioh ^ ^ 
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substituted by . hydrMyl group) ^ a 
represented by the formula: -0- <CHCH 2 0)„,- R 12 

(wherein each r11 represents * hvH 

presents a hydrogen atom or a 

methyl group; R 12 represents « n„ 

presents a linear or branched 

alkyl or alkenyl group having 5 to 36 carbon 
atoms which may be substituted by a hydroxyl 
sroup; and q2 . whlch ffenerally represents ^ 
average value, is a number Qf Q ^ ^ ; ^ r5 

represents a hydroe-Pn 

nyaroeen atom or a methyl rroup; R 6 

represents a Unear or branched al k yl or al k enyl 
rroup having 5 to 35 carbQn atoms ^ ^ ^ 

substituted by a hydroxyl K roup ; n, which 
generally represents an average value. Is a 
number of o to 30 : and X" Is a counter Ion 
Quaternary ammonium salts represented by the 
above formula (H) i nclll(lpo _ 

) includes, for example, those having 

an oxyalkylene group (s) anrt 

OUIMs; and those represented by the 

following formula (11* ) : 

R 2, -n + -ch 2 chch 2 -r4' . x ,. ui<) 

R 3 ' o-c-r6' 
0 

0 

wherein R 1 ' to ,r are ^ ^ ^ 
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from one another and earn ^ 

a ° h re P re sents an alkyl or 
hydroxyalkyl group having i to * 

S t0 4 car bon atoms; R 4' 

represents a g-roun ™ 

-OCOR , h presented by the formula: 

UUOR (wherein P 

ere ln R represents an aakyl or alaenyl 

^ haVlng 14 *o 22 carbonates,: *«' 
represents an alkvi -,, 

alkenyl er ° UP ha ^^ 14 to 
22 carbon atoms; and X'~ i o 

and X is a counter anion 
derived from a strong acid. 
(12) Quaternary ammonium represented ^ 

following- formula (i 2 ) : 




X " (12) 



"°" 6aCh — - — represents an alkyl 

represented by the> -F^v m -, 

y cne formula; R c -ch-pr / , 

«5 p ^« 2 - (wherein R g 



I 

R 6 



« carbon ato ms: ana R 6 represents an alkyl or 

alkenyl group having 2 to sn „ k 

^ to 20 carbon atoms) 

Provided that at least one of R and r? 

a _ f R l and R 2 represents 

a ffroup represented by the f.r. n 

y zne formula: R 5 -CH-CH 2 - 
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(wherein R 5 and R g each has the same meaning as 
the one defined above); R 3 and R 4 are either the 
same or different from each other and each 
represents an alkyl group having 1 to 4 carbon 
atoms; and X" is a counter anion. 
3) Quaternary ammonium salts represented by the 
following formula (13): 



R l R 3 
\ / 3 

N + 

/ \ 

R 2 R 4 



(13) 



wherein at least one of R^ R 2 , and ^ represents 
an alkyl or alkenyl group having 8 to 30 carbon 
atoms while the other(s) each represents a methyl 
group, an ethyl group, a benzyl group, a group 

represented by the formula: ~CH 2 , a group 

represented by the formula: - (CH 2 CH 2 0) n -H (wherein 
n, which generally represents an average value, 
is a number of 1 to 15. preferably an integer of 
1 to 15) or a group represented by the formula: 
-CH 2 -(CH) 4 CH 2 OH; R 4 represents a methyl group . an 
OH 

ethyl group or a group represented by the 
formula: -CH 2 CH 2 OH; and X", which represents a 
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counter anion, represents a phosphate ,roup. . 

Phosphonate K roup. a sulfonate g roup having a 
hydrocarbon moiet y with at least 7 carbon atoms 
a sulfate rroup having . hy(irocarl)on mQlety ^ 
at least 7 carbon atoms or an anionic oilier or 

copolymer having a de?rpp ^-p 

s a degree of polymerization of at 

least 3 and having an anionic residue. 
(14) Quaternary ammonium salts represented by the 
formula (14) : 



R l R 3 
\ / 3 

N + 

■/ \ 

R 2 R 4 



X " (14) 



wherein at least one of R , Rj and Rj represmts . 
linear or branched al ky i or alkenyl ^ 
8 to 30 carbon atoms while the other(s) each 
represents a meth y i g roup. an ethyl group . 
hen zy i group , . group represented by ^^^^ 

-CH.-Q. a g roup represented b y the formula, 
-<A0 VH (wherein each A represents an al ky ie ne 
Er ° UP ' Pref -abl y an al kylen e eroup ha.in* 2 to 4 

carbon atoms; and x. which g-enerallv 

generally represents 

an average value, represents a number of 1 to 60 
Preferably an integer of l to eo, or a. sroup 
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represented by the formula; ^ ^ 



I 

OH 



represents a methyl groun an ^ -, 

eroup, an ethyl group or a 

.roup represented by the formula: -CH 2 CH 2 OH : and 
X. which represents a counter .anion, represents 
»alide ion. a phosphate .roup, a phosphonate 
^oup. a sulfate group havln& ft hydrocarbQn 

.roup having a hydrocarbon moiety with at least 7 
carbon atoms or an anionic Oliver or copolymer 

Win, a degree of polymerization of at least 3 

and having an anionic residue. 

5) Quaternary ammonium sal t«= ™ 

m sa lts represented by the 

following formula (15); 



R 



N + 
/ \ 
R 2 (A 2 0) B H 



(15) 



wherein and Rj are elther ^ M ^ 

fro. each other ana eaoh tepreSBnts . llnear ^ 
branChSd 3lkyl ° r » ydro x yalkyl , roup havlng 1 to 
30 carbon ato.s or a 1Inea r or branched a llt en y i 

each represents an o* y a lkyle ne .roup having 2 to 
4 carbon ato ms ; „ and « each represents o or a 



- 27 - 



Positive number, preferably 0 or a positive 
integer, provided that the sum of n and m. whlch 
irenerally represents an average value, ls . 

number of l to 100- anri y- >. 

' and X represents a counter 



ion 



(16) Quaternary ammonium salts represented by the 
following formula (16): 



D 



C-N-C 3 H 6 -N-A 
I | 
B COR 1 



(16) 



wherein A represents a hydrogen .to., a sroup 
represented by the formula: -CH 2 C„ 2 -CN. a E roup 
represented by the formula: -CH 2 CH 2 COO„. a g roup 
represented by the formula: -CHCOONa, a K roup 

CH 2 COONa 



R 



represented by the formula: -c„H 2t O- CCH^Hoyc-R* 



(wherein n is a number of 2 to 9 : p . whlch 
generally represents an average value, is a 
number of 0 to 30: each R represents a hydrogen 
atom or a methyl er oup : and ^represents an al k yl 
or alkenyl croup bavin* 4 to 30 carbQn atoos) & 
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group represented by thp -p^^ m , 

u oy the formula: -C^NH-C-R* 



<WhereIn m Is a n ™ «* * to B! and R a has the 
same waning as the one deflned above) ^ ^ 

represented by the formula: 



R 
I 



-C.H 2 ,0-(CH 2 CHO) p -c r H 2r -NH-C- R 2 (whe rein r ls a 

0 

n-oer of 2 to 6; and id, p, r and R 2 each has the 
— ««• °ne defied above,; B. Cand 
» are either the sane or different from one 
another and each represents a hydrogen atom, a 
methyl group, an ethyl „„„„ „ 

nyi group, a group represented 
by the formula. -(C^Oj-c-rJ (wherein R 3 

0 



represents an alayl or alkenyl group ^ ^ 

30 carbon atoms.- i Is a number of 2 to 6; ^ 

which generally represents an average value, is a 
number of l to 10 , . . ffroup represented ^ ^ 

formula: -CH 2 C00H, a group represented by the 
formula: -( Cl H 2i 0, r „ (wherein , } ^ ^ ^ 

-me meaning as the one defined above,, a group 
represented by the formula: -CH 2 C0 0 -. a group 
represented by the formula: -CH 2 CH(0„,c„ 2 S0 3 - or a 
benzyl group, provided that when one of B, c and 
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D is a group represented by the f^ mill 

y zne fo rmula: -CH 2 COO" 

or a sroup represented by the formula: 
-CH 2 CH ( 0H,C„ 2 S0 3 -. then the others are each a 
croups other than a g roup represented by the 
f ° rmUla: - C V°°" ™« * --up represented by the 
formula: -CH 2 CH(0H,CH 2 S0 3 - : R i represents an al k yl 
or al.enyl sroup havlng < ^ ^ ^ ^ ^ 

X is a counter ion. provided that when one of B 
C » is a group represented by the formula- 

-CH 2 COO- or a group represented by the formula- 
-CH 2 CH(OH,c„ 2 so 3 -. then x- is absent therefrom ' 
(17, Quaternary ammonium salts represented by the 
following- formula (17) : 




X " (17) 



herein Y and Z are either- the same or different 

f ™ 61Ch 0th " and e -h represents an al kyl or 
aikenyl group having 8 to 30 carbQn ^ 

group represented by the formula: 



R s o 
I 



-c„h 2 ,o-«ch 2 cho, p -c- e6 (wnerein each rS represents a 

hydrogen ato m or a .ethyl group; represents an 
alkyl or alKenyl group having 5 to 29 carbon 
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«o»s; „ ls . number of 2 to 9: and p which 
EeMraUy "P««nts an average value, is a 
™ b€r ° f 0t ° 3 °>. agroup rwesented by the 
f0rBUla -<W™°# (wherein R * has the 
-«!»» as the one defined above, , a group 
represented, by the formula: 



I 



- C AnO-(CH 2 CHO, t -c.H 2 .-NH-i- R6 (whereln „ t< a 

" U,te °* p. R s ana R e each has 

— waning as the one defined 

representee by the formula: ^ (whereln r6 
has the same meaning as the one defined above, or 
a eroup represented by the formula- 
-CH 2 C„ ( o„,CH 2 0 R « therein R < has the same meaning 
as the one defined above,, provided that V and 2 
*° not represent alfcyl or al.enyl .roups having i 

an alkyl group having l to 4 carbon „, 

h carbon atoms or a 

R 5 

group represented by the f n ™,„ , 1 

uy the formula: -(CH 2 CHO, -h 

(wherein q, which generally represent, » 

j ^presents an average 
value, is a number of 1 to 30; and R * has the same 
■•«!„, as the one defined above,; and X" is a 
counter ion. 
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(18) Quaternary ammonium salts represented by the 
following- formula (18): 



R \ f C nV 1 + 
N 

R 8 R 9 



(18) 



wherein R 7 and R 8 are elther thg ^ ^ different 
from each other and each represents an alkyl 
gr ° UP haVin& 1 to 4 carbon atoms, an alkenyl 
srroup having 2 to 4 carbon atoms or a group 

R 10 

represented by the formula: -(CH 2 iHO) q -H (wherein 
each RlO represents a hydrogen atom or a methyl 
eroup; and q, which generally represents an 
average value, is a number of i to 30); R 9 
represents an alkyl group having 6 to 36 carbon 
atoms, a group represented by the formula: 
R 10 o 

( -W-(CH 2 Lo) p 4-Rll ( Wh erein R u represents an 
alkyl group having 5 to. 35 carbon atoms; m is a 
number of 2 to 9 ; p , which generally represents 
an average value, is a number of 0 to 30 ; and R« 
has the same meaning as the one defined above), a 
Sroup represented by the formula: -C D H 2ra NHCORll 
(wherein m and r" each has the same meaning as 
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the one defined above) or fl , 

J ° r a ffrou P represented by 
R 10 

the formula: -C A o-,CH 2 i„0) p - W „Lu (whereln 

the S « aeanlng as the Me definea _ 

represents a .roup represented by the formula: ' 
E 10 



0 



-°-<CH 2 C„0, p -C- R H (Kherelnp , Rl , Md rU each has 
the s« meaning as the one defined above, a 
sroup represented by the formula, -NHCOE" 

(wherein h^c 

has the same meaning as the one 

defined above) or- c „*. 

J ° r a srou ? represented by the 



R 10 

f0 ™ U " : - HC "'-'pW«" (wherein p. r R ,0 
and Rh each has the same meaning as the one 

refined above, ; n is a number of 2 to a : a „ d x - ls 

a counter ion. 

^less otherwise noted with respect to the 

counter ions (such as X') ln th. *h 

' ln the abov e quaternary 

ZIT — -r ly restricted. 

Bxamples thereof i„ clu de haiide ions such as CI". Br - 

ani 1 . alkyi sulfate fpsn -i 

"ate (RS0 4 ) groups, alkylbenzene- 

sul.onate CP-ben.ene-SO,-, groups, alkylnaphthalene- 
sulfonate (P-naphthalene-Scy, groups. fatty acld 
"Sidnes (R co 0 -, . alky! phosphate (R 0P0,H-. herein R 
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and 



-Presents an al k yi e roup, groups, anionlc 
and anionic polymers. 

The ahove compounds can oe also classified ln the 
following: manner: 

(I) compounds represented oy the fo rmlae (1) 
«). (6). (7,, (12) , (13) , (14) Md u5); 

(H) compounds represented by the formulae (2, 
<*>• «). O) and ( 10) , and compounds represented by 
the f o rmll Ul) exoeptlns those representea ^ 

formula (11 ' ) ; 

(HI) compounds represented by the formula (!!•, 

(IV, compounds represented by the formulae ,16, 
(17) and (18) . 

In the present Invention, compounds represented 
y ^ f ° rmUl " (6) - < 7 >' (»)■ (13,. (l 4) and (15) 
are preferably used, compounds represented by the 
formulae (l 6 ). (i 7) and (lg) 

are still more preferahly 
used, and compounds represented by the formulae (2, 
»>■ <•>.•»). (10, and (11, aremost pref _ biy _ d 

It is needless to say that an y desired tertlar y 
amines, tertiary amine salts and q uaternary ammonium 

Present invention. 



I 
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til] Chelating- agent (B) 

The chelating agent to be used in the present 
invention is not particularly restricted, so long as 
it is capable of chelating a metal ion. Examples of 
the chelating agent usable in the present invention 
include amino polycarboxylic acid chelating agents, 
aromatic or aliphatic carboxylic acid chelating 
agents, amino acid chelating agents, ether 
Polycarboxylic. acid chelating agents, phosphonic acid 
chelating agents such as iminodimethylphosphonic acid 
(IDP) and alkyldiphosphonic acid (ADPA) , hydroxy 
carboxylic acid chelating agents, electrolyte 
chelating agents of polymer (including oligomer) type, 
and dimethylglyoxime (DG) . These chelating agents may 
be in the form of either an acid or a salt such as 
sodium salt, potassium salt and ammonium salt. 
Alternatively, these chelating agents may be in the 
form of an ester derivative thereof which can be 
hydrolyzed. 

Examples of the aminopolycarboxylic acid 
chelating agents include 

a) compounds represented by the chemical formula of 
RNX 2 , 

b) compounds represented by the chemical formula of 
NX 3 , 
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=) compounds represented by the chemical formula of 
R-NX-CH 2 CH 2 -NX-R, 

d) compounds represented by the chemical formula of 
R-NX-CH 2 CH 2 -NX 2 . 

e) compounds represented by the chemical formula of 
X 2 N-R'-NX 2 and 

t) compounds similar to compounds of e) and containing 
four or more Xs . for exampie. a compound represented 
by the formula: (HOOCH 2 C, 2 N-CH 2 CH 2 -N-CH 2 CH 2 -N(CH 2 COOH, 2 . 

CH 2 COOH 

In the above formulae. X represents a group 
represented by the formula: -CH 2 COOH or a group 
represented b y the formula: -CH 2 CH 2 COOH, R represents a 
eroup to be contained in these type, known chelating 
agents such as a hydrogen atom, an alkyl group, a 
hydroxyl group and a hydroxyalkyl group, and R- 
represents a group to be contained in these type 
known chelating agents such as ,n alkylene group and a 
cycloalkylene group. 

Representative examples of the aminopoly- 
carboxylic acid chelating agents include ethylene- 
diaminetetraacetic acid ( EDTA ) . cyclohexanediamine- 
tetraacetic acid (CDTA) , ni trilotriacetic acid (NTA) . 
iminodiacetic acid (IDA). N- (2-hydroxyethyl) imino- 
diacetic acid (HIMDA) , diethylenetr iaminepentaacetic 
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*««:.«. acid (EDTA-OH) a„ d g lycoletherdia m ine- 

tetraacetic acid ( GEDTA ) 

iohutA), and salts thereof. 

Examples of the aromatic or allow* 
aoiH k , aliphatic carboxylic 

acid chelating agents 1-0 h~ 

gents to be used in the present 
invention i nclude oxalic acid> 

o. iH ^ xc - acid, pyruvic 

•««. salicylic acld and anthrannic 

™«thyl esters and ethyl ester, ,„ 

nyi esters thereof. Further 

examples of the ammo acid chelating 

in the „, delating agents to be used 

the present invention Include glycine. serine 
-anme, l yslne , cystl „ e ■ 

;:; osi r and methi — - », 

thereof . 



Furthermore, examples of i-ho 
_ H „ P ° f the ether Pdycarboxylic 

acid chelating- ae:eni-«= t-~ k 

-me cig-ents to be used in 

iea ln the Present 
invention inelude compounds represented hy the 
f oXlo Wlng formula . compoMds simuar ^ 

represented by the fmi • P°unas 

y hS follow ^ formula and salts ( e g 
sodium salt) thereof: . 



Yi-CH-O-CH-CH-O-Z 1 
CO CO CO 
OH OH OH 



wherein yl represents a hydrogen »r 

xiyarog-en atom, a group 

represented by the -Por- m ,,i 

oy the formula: -CH 2 COOH or a group 

represented by the formula: -COOH, and 2 1 
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represents a hydro^n 

nydro^en atom, a ff roup represented 
by the formula- -cu rnnu 

■ CH 2 COOH or a & roup represented by 
the formula: -CHCOOH. 

ifl^COOH 

Exa mples of the hydroxy ^^^^ n 
agents to be used tn the presMt inventiM ^^^^ 
-X*. acid, citric acld , , lycollc giuconic 

eptonicacid, tartaric acld. lactlc acld _ ^ 
thereof. 

E - mples o, the electrol y te chelating agents Qf 

Present invention lncWe acrylic ^ ^ 

maleic anhydride polymers „ h 

poxymers, a-hydroxyacryli c acid 

polymers, itacom*r> 

itacomc acld polymerSi oopolynlers 

7 p ; lsIne - ieast *■» <* co„s titutlns monomers 

<* these pollers and epo xy succinic a e ld polymers . 

In addition, chelatine a„„ f „ „ v 

" s a ^ents to be used in the 

Present inveniton further ,„., , 

h6r lncl H°e ascorbic acid and 
■ thiogiycoliic acid, and salts thereof. 

A*on B the above-entioned chelating agents. 
Preferable ones include aliphatic carbo xy l lc acid 
chelating agents, aromatic carbox.llc acid chelatin. 
agents, h y dro Xy carbolic acid chelating a.ents. 
-no acid chelatin* a.ents, ether pol y carbo Xy i lc acid 
chelating agents, phosphonic acid chelating a.ents 
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electrolyte chelating agents n-p , 

olievvn , Polymer (including 

llg ° mer) tyPS * d ^ethyl elyoxime (DG) asc 
anrt ^ , ascorbic acid 

and thio^lycollic acid, and salts „r 

1U sait s of ascorbic p^-th 

th r yooiiic — — «- — c ::::::: 

a ins agents ' wr «-»^«o aeld chelatIns 

a-nts, amino acld chelatins agents Md ^ 
Polycarboxylic acid chelating 

PrefereMe. ' ""^ *" " 1U -°» 

j d n r present inven "° n ' — a - nt 

« an amount of f rom o.oi to 30 mol 
Pref6rably fr °" °-° 5 - *° -I and , tlll mo ; e 
PrefSraWy fr ° m »^ *«> " -ol. Per mol of the 

;::;" ,entiMed ain x ag compound 

" C ° ntent ^ ^ *« t-o or no re nitro.en- 
containing compounds are us6 d). 

cheiajin" 3 ^ 3 """" ** a<3<i 3 ^ « °' a 

^ ^ " 3 SUr,a " ant - ^ — «» e«ioac y 

o* an a.ricuiturei chemlcal _ ^ 

Japanese Patent P Ubil c a tion- A Nos . 2 . 2959o7 
on December 6 igqm , 1Siled 

2618 (PUb "^d on „ ay 
V 18M) . and European Pat ent Publt cation- A No . 

36X06). In these cases, however theartrtfl .. 
chelating additxon of the 

^Xatin, asent alms malnly ^ trapping ^ 

— ate contained in the water for diiutin, the 
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:-:r;:r - ...... 

) to thereby soften hard water. Therefore 
chelating agents are used i„ tl 

6 Pri ° r a " onl ^ m a 

n 1 r ount ■ in contrast ' a cheia "- — - »..- 

a large amount tn the 

«th the conventional eases. The present inventors 
have found for the ft> = , _. 

first time that the efficacy of an 
agricultural chemical c»„ k 

«"cal can be remarkably enhanced by 
"sing a chelating atmt <„ 

g agent m a lar ger amount than the 
conventional dose together w( fh 

e er Wlth the above-mentioned 
nitrogen-containing compound. 

CiH) Enhancer composition for agricultural chemicals 

The enhancer composition for agricultural 
chemicals of th e present invention comprises the 
a eve ntloned „ it ro g en-contai„mg compound W and 
«>. chelating agent („ . .hen used in combination 
«th an agricultural chemical, .this enhancer 
composition for agricultural chemicals can enhance the 

*icacy ° f « e -"cultural chemica! twice to thrice 
w-hout causin, any phytotclcity. N amely. the 
enhancer for agricultural chemicals of the present 
-ention can be safely applied to various crops 
without causing any phytotoxicity. 

Aithough the mechanism of action of the enhancer 
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composition for a S rlcu]t,,», 

0heml " ls °? «» present 

invention has not hpn n 

been necessarily clarified, it is 
considered as follows Th„ •* 

S - The ^Wen-containing 
compounds employed in 

n ... P in the present invention are those 

Positively chanroH OSe 

y chared in water. Therefore it 
specif lcally adneres 

Cel1 ffiei "branes of plants, 

ri; neS ' thUS ^ ^ ln the memhrl 

functions. As a result t-h 6 

result, the amount of the 

agricultural chemical in 

nC ° rPOrated ^e cells is 

^creased and thus the efficacy of the • 
_ i . cy ot the agricultural 

X. enhanced. 

; ; la " nS — interaction wlth the 

lt °* — — chemical. Accordln£ly 

PresTrV" the effeCt " ^ — — t in ^ 
Present mention essential!. differs ffom ^ 

whxeh has hitherto been lectured of a h , 
of traooin, * chelating agent 

trapping- trace metal i^r,^ ■ 

metal ions in water and thus 

enhancing- the efficacv 

It has h agricultural chemical. 

It has heen observed in practice that the effect of a 

e:i;:; containine «• «- ~ 

::::: cins the eff — - - 

«~1 is strengthened b y adding a chelating agent 
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both l„ distilled water and l„ hard water . 

In the enhancer composition for agricultural 
chemicals of the present invention, the dose o f the 
above-mentioned nitro g e„-eontaini„ e compound (A) ^ 
be reduced while maintaining the enhancing effect 
thereof on an agricultural chemical by further usin e 
surfactant ( c, other than the nitro.en-containin. 

compounds (A) and/or an adjuvant for r.<, r 

"juvant tor penetration of 

arricultural chemicals (D ) therewith. 

samples of the surfactant (c, other than the 
mtro e en-containln e compounds include nonionic 
surfactants, anionic surfactants and amphoteric 
surfactants. These surfactants ma y he used either 
alone or as a mixture of two or more of them. 

Examples of the nonionic surfactants include 

Polyoxyethylene alkyl ether, 

7 ethers, polyoxyethylene alkyl- 

aryl ethers, Polyoxyethylene alkylaryl ether/ 
formaldehyde condensates, Polyoxyalkylene aryl ethers 
Polyoxyal k ylene alkyl esters. polyoxyalkylene 

esters, polyoxyalkylene sorbitan esters 

Polyoxyalkylene alkylelvai. r ^ «„* 

ylelycer °i esters, polyoxyalkylene 

block copolymers, Polyoxyalkylene hlock copolymer/ 
alkylslycerol esters, polyoxyalkylene alkylsulfon- 
-ides. polyoxyalkylene rosin esters, polyoxypropylene 
block copolymers, Polyoxyethylene oleyl ethers 
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Polyoxyalkylene alkylphenols . alk y i elycosldes . 
alkylpoly e i yc0 sides, polyoxyalkylene alkyl- 
Poly S lycosides, ana mixtures comprising two or more o 
these surfactants. 

Among anionic surfactants, typicai ones are 
available in the form of an aqueous soiution or a 
solid. Examples thereof inciude sodium mono- and di- 
alkymaphthalenesulfonates. sodium «-olef insulf onate . 
sodium alkanesulfonates. alkylsulf osuccinates . 
alkylsulfates. polyoxyalkylene alkyl ether sulfates 
polyoxyalkylene alkyl aryl ether sulfates, polyoxy- 
alkylene styryl phenyl ether sulfates, ,ono- and 
dialkylbenzenesulf onates , al k yln a phth a lenesulfon a tes 
alkylnaphthalenesulfonate/formaldehyde condensates 
alkyl diphenyl ether sulfonates, olefinic sulfonates 
mono- and dialkylphosphates . polyoxyalkylene mono- and 
dialkylphosphates, polyoxyalkylene «o„„- an d diphenyl 
ether phosphates, polyoxyalkylene mono- and dialkyl . 
Phenyl ether phosphates, polycarboxylic acid salts 
linear and branched alkyl polyoxyalkylene ether acetic 
acids and salts thereof, li near and branched alk<myl 
polyoxyalkylene ether acetic acids and salts thereof 
fatty acids end salts thereof. ..... stearic aclQ and 

its salts, oleic acid and its salts, caprylic acid and 
its salts, capric aC id a nd its salts and lauric acid 
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and its salts, N-methyl fatty acid taurides and 
mixtures comprising two or more of these surfactants 
(including: sodium, potassium, ammonium and amine 
salts) . 

Examples of suitable ampholytic surfactants 
include lauryldimethylamine oxide. Armox C/12, amine 
oxides, Monaterics, Miranols, betaines. Lonzaines, 
other amine oxides and mixtures thereof. 

Among: these surfactants, nonionic surfactants, 
anionic surfactants and mixtures of a nonionic 
surfactant and an anionic surfactants are preferable, 
and mixtures of a nonionic surfactant and an anionic 
surfactants are still more preferable. Among these 
mixtures, those in which the weight ratio of the 
nonionic surfactant to the anionic surfactant ranges 
from 1/50 to 50/1 are desired, and those in which the 
weight ratio ranges from 1/30 to 15/1 are particularly 
desired . 

Among nonionic surfactants, those of the ester 
type, such as polyoxyalkylene sorbitan esters and 
Polyoxyalkylene alkyl glycerol esters, polyoxyalkylene 
alkyi ethers and polyoxyalkylene alkylphenyl ethers 
are preferred, and those of the ester type are 
Particularly preferred from the point of view of 
environmental conservation, since they are excellent 



- 44 - 



in biodegradabilitv 

7 - Am ° ns anion *c surfactants, 
Polyoxyal kylene alkyl ether 

sulfonates and a lkylbenzene- 
' llnear a nd branched alkyl 

Z 1 a lkyl ether sulfate 

; d t r and br — — - yoxyalkylene ether te 

Preferred. y 
ohenucals comprising a „<* 

, A > „ „ , nl *r° e en-contal„i„ e compound 

; ; h ; : ting aeent <B) - d * cc, oth e r 

h ; p n " r -~— compound accordin, to 
the- present invention. weIght Qf ^ 

nitro.en-contalnin, compound (A) to the 
other than the n lt ro S en-contalni„ s compounds 

Preferably from l/l to lo/l. 

The adjuvant for penetration of agricultural 
locals " f - penetration of 

etc ChemICal lDt ° — — — 

c. Examples thereof inci>jde ^^^^^ 

D Water including deionized water 

o-p water, aqueous solutions 

2) MOn ° hydrlC alCOh ° ls =-h as methanol, ethanol, 
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n-Propanoi. isopropanol . n - butanol . IsobutanQl 

T h amyl alcoho1, 3 " pentano1 ' n - h — ■ o1 . 

h6Ptan01 ' n -° Ctan01 ' — h ylh e xanol . n . decanol 
undecanol, n-dodecanol tP tr^ 

adeCano1 ' heptadecanol. 
cyclohexanol and benzyl alcohol 

3) Polyhydr.c aicohols and alcohQi ethers ^ 
e^lene glycol, ethylene &lycQl 

ethylene glycol monomethyl acetate • , 

y acetate, ethylene glycol 

m0n ° ethyl " he - - .ircol <Heth yl ether 

eth yl e„e , iycol monoethyl ether ^^^^ 

S yC01 lS ° PrOPyl 6th -' rtyco! mo „o bu t yl 

ether ' 6thylene ^ -her, eth yle „e elycol 

T — • elycol Isoamyl 

"her. eth yle „e glycol monophenyl 

«l~ol m o„opne„ yl ether aeetate. eth yl e„e glycol 
ben 2yl ether, eth yl ene glycol monohexyl ether 
«»etho Xy etha nol . eth yl ene slycol 

eth yl e„e slycol dlacetate> ^ ^ ^ 

b ut yle „e elyool . dIethylene rlycQi monomethyi ^ 

thylene elyCCl "her. dl eth yl ene glycoa 

;r; h bUtyl 6ther ' di ' thyl ™ — ether. 

6thylene glyC01 « hy x ether, cieth^ene 

r thyi — dlbutyl ether , 

trreth yl e„e Klyool . t ri eth yl e„e glycoI monomethyl 
ether. prop yl e„e glycol . propylene ^ ^ 
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ether, propylene glycol monoethyl ether, propylene 
STlycol monobutyl ether, dipropylene glycol monomethyl 
ether, dipropylene glycol monoethyl ether, butanediol, 
2-methyl-2.4-pentanediol, glycerol, glyceryl 
monoacetate, glyceryl monobutyrate , trlmethylol- 
Propane. liquid (at ordinary temperatures) 
Polyethylene glycol, liquid (at ordinary temperatures) 
polypropylene glycol and polyvinyl alcohol. Among 
them, preferable ones are polyalkylene glycol 
monoalkyl ethers and polyalkylene glycol dialkyl 
ethers, and still more preferable ones are diethylene 
Slycol monoalkyl (C^) ethers, diethylene glycol 
dialkyl (C M ) ethers, triethylene glycol monoalkyl (C^) 
ethers and triethylene glycol dialkyl (c^) ethers. 

4) Halogenated hydrocarbons such as chloroform, 
carbon tetrachloride, dichloromethane . dichloroethane . 
trichlorofluoromethane and dichlorodif luoromethane . 

5) Ethers such as diethyl ether, diisopropyl ether, 
dibutyl ether, dihexyl ether, diisoamyl ether, methyl 
Phenyl ether, ethyl phenyl ether, amyl phenyl ether, 
ethyl benzyl ether. 1,4-dioxane, tetrahydrof uran . 

tetrahydropyran and polyoxyalkylene phenyl ethers. 

Among them, preferable ones are polyoxyalkylene phenyl 

ethers, and still more preferable ones are 

Polyoxyethylene phenyl ethers wherein the number of 
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oxyethylene .roups per molecule is from 1 to 10. 
6) Ketones such as acetone, methylacetone, methyl 
ethyl ketone, methyl n-butyl ketone, methyl isobutyl 
ketone, methyl n-hexyl ketone, diethyl ketone, acetone 
oil. acetonylacetone. phorone . isophorone. cyclo- 
- hexanone. methylcyclohexanone and pyrrolidone. 
7) Esters such as methyl acetate, ethyl acetate, 
n-butyl acetate, n-amyl acetate, isoamyl acetate, 
methylisoamyl acetate, methyl propionate, isoamyl 
Propionate, n-butyl butyrate. butyl stearate . amyl 
stearate. 2-ethylhexyl oleate, lauryl oleate . oleyl 
oleate. methyl lactate, ethyl lactate, ethyl benzoate. 
Propyl benzoate, isoamyl benzoate. benzyl abietate. 
diethyl oxalate, dibutyl oxalate, dimethyl donate, 
dimethyl phthalate. diethyl phthalate . dibutyl 
Phthalate. di-2-ethylhexyl phthalate and alkyl 
trlmellitates (e. e ., 2-ethylhexyl trimelli tate ) . 
^Amon & them, preferable ones are- alkyl oleates. alkenyl 
oleates. alkyl phthalates and alkyl trimelli tates . and 
still more preferable ones are alkyl (c^) oleates and 
alkenyl (C 2 . 12 ) oleates. 

8) Nitro ff en-containin ff compounds such as formamide. 
N.N-dimethylformamide, acetonitrile and morpholine. 

9) Hydrocarbon compounds such as n-pentane. n-hexane 
isohexane. n-heptane. n-octane. n-decane. petroleum 
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ether, petroleum benzine, petroleum fraotlons (> 
Paraffins, fcerosine and gas oil), cyclonexane 
toluene. xylene, etnylhenzene . cnlorobenzene . o« M 
-ethymaphthalene and dimethyl sulfoxide 

10) Vegetable oils such as soybean oU and cottonseed 
oil . 

Among these adjuvant for penetrations. 

polyalkylene glycol monoalkyl ether, *„„ , 

yi etners and polyalkylene 
Slycol dlalkyl ethers are most Preferable. 

in the enhancer composition for agricultural 
chemicals comprising a 

s^ii containing' compound 
3 chela «^ a^nt (B) and an adjuvant for 
Penetration (D, according to the present invention 
the weight ratio of the nitrogen-containing compound 
(A) to the adjuvant for penetration (D ) preferably 

ranges from 1/5 to 5/1 still „„ 

still more preferably from 1/2 

to 2/1. when the ratio exceeds 5/1. the enhancing 

effect of the adjuvant for penetration („, i s 

unsatisfactory. l„ contrast , whe „ ^ ^ ^ ^ 

than 1/5. the enhanclng effect of ^^^^ ^ 

Penetration (D, is no ionger improved and 
unfavorably, the combination use of the enhancer 
composition for agricultural chemicals comprising a 
nitrogen-containing compound (A, . a chelating agent 
<B) and an adjuvant for penetration (D ) according to 
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the present invention with an insecticide or a 
miticide may cause a serious phytotoxicity to plants. 
[IV] Agricultural chemical composition 

The agricultural chemical composition of the 
Present invention comprises the above-mentioned 
enhancer composition for agricultural chemicals of the 
Present invention and an agricultural chemical. In 
this specification, the term "agricultural chemical- 
means one which is employed as an active or principle 
ingredient in common agricultural chemical 
compositions or preparations. The enhancer 
composition for agricultural chemicals of the present 
invention, which is employed for preparing the 
agricultural chemical composition of the present 
invention, may further comprises a surfactant (C) 
other than the nitrogen-containing compounds (A) 
and/or an adjuvant for penetration (D) as described 
above . 

In the agricultural chemical composition of the 
Present invention, the weight ratio of the sum total 
of the nitrogen-containing compound (A) and the 
chelating agent (B) to the agricultural chemical (s) is 
from 0.05 to 50, preferably from 0.05 to 20 and still 
more preferably from 0.1 to 10. When this ratio is 
below 0.05, any desired effect of enhancing the 



I 
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effectiveness of the agricultural chenicalCs, can not 
be fun, achieved. When this ratio exceeds 50. on the 
other hand, the enhancing- effect is no longer 
improved . 

Next, examples of the agricultural chemicals to 
be used in the agricultural chemical composition of 
the present invention will be cited, though the 
agricultural chemicals to be used in the present 
invention is not restricted thereto. 

In the case of fungicides (or bactericides), 
included are Zineb [zinc^ethylenebis(dithio- 
carbamate)], Maneb [manganese ethylenebis (dithio- 
carbamate)], Thiram [bis (dimethyl thiocarbamoyl ) 
disulfide], Mancozeb [complex of zinc and manganese 
ethylenebis(dithiocarbamate)], Polycarbamate [dizinc 
bis(dimethyldithiocarbamate) ethylenebis ( di thio- 
carbamate)], Propineb [polymeric zinc propyl enebis- 
(dithiocarbamate)], benzimidazole fungicides such as 
Benomyl [methyl 1- (butylcarbamoyl ) -2-benzimidazole- 
carbamate] and Thiophanate-methyl [1 . 2-bis (3-methoxy- 
carbonyl-2-thioureido)benzene]; Vinclozolin [3-(3,5- 
dichlorophenyl ) -5-methyl-5-vinyl-i , 3-oxazolidine-2 , 4- 
dione], Iprodione [ 3- ( 3 , 5-dichlorophenyl ) -N- 

isopropyl- 2 .4-dioxoimidazolidine-l-carboxamide], 
Procymidone [N- ( 3 , 5-dichlorophenyl ) -1 , 2-dimethyl- 
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cyclopropane-l.2-dicarboxin.ide]. Anilazine (Triazine) 
[ 2 . 4-dichloro-6- ( 2-chloroanilino) -1 . 3 . 5- triazine ] . 
Trif lumizole [ (E) -4-chloro-oc . a , «- trif luoro-N- ( l- 

imidazol-l-yi- 2 -propoxyethylidene)toluidine] . 
Metalaxyl [methyl N- ( 2-methoxyacetyl ) -N- ( 2 , 6-xylyl ) - 
DL-alaninate], Bitertanol [all-rac-l- (biphenyl-4-yl- 

ox y)-3.3-dimethyl-i-(iH-i.2.4-triazol-l-yl)-2-butan- 
2-ol], Pyrifenox [ 2 • . 4 • -dichloro-2- ( 3-pyridyl ) aceto- 
Phenone (EZ) -O-methyloxime] . Fenarimol [ 2 . 4 • -dichloro- 
«-(pyridin^5-yl)benzhydryl alcohol], Triforine [1.4- 
bis-(2.2.2-trichloro-l-formamidoethyl) P iperazine]. 
Iminoctadine acetate [ 1 . 1 ' -iminiodi (octamethylene ) - 
diguanidinium triacetate], organocopper compound 
(Oxine-copper [copper 8-quinolinolate ] ) , antibiotic 
bactericides (streptomycin type, tetracycline type, 
polyoxins type, blasticidin S. kasugamycin type, 
validamycin type), Triadimefon [ 1- ( 4-chlorophenoxy ) - 
3 , 3-dimethyl-i- (l , 2, 4- triazol-l-yi) -2-butanone] . 
Isoprothiolane [diisopropyl 1 . 3-dithiolan-2-ylidene- 
malonate]. Chlorothalonil (Daconil) [ tetrachloro- 
isophthalonitrile], Etridiazol (Pansoil) [5-ethoxy-3- 
trichloromethyl-l,2,4-thiadiazole], Fthalide [4,5.6.7- 
tetrachlorophthalide], Iprobenfos (Kitazin P) 
[O.O-diisopropyl-s-benzyl thiophosphate] , Edifenphos 
(Hinosan) [O-ethyl S.S-diphenyl di thiophosphate ] . 
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Probenazole ± _ 

«°*idej. Captan r»-trichio rom eth yl thiotet r a hy d r o- 
Phthalimide] and Fosetvi f al , • 

rosetyl [aluminum tris(ethyl- 

Phosphonate) ] . 

in the case of insecticides. i„ ciuded are 
P~.thro W insectlcldes such ^ Fenvaierate u _ cyMo _ 

3-Pheno Xyb en Zyl 2- U-chio r op„en yl , 

and C yf iuthri„ ( Ba y throi d) t«-c y a„o-4- f a uoro . 3 . 

Pheno* yp hen ylm eth y i 3-(2.2-d 1 chlcroethen y i,- 2 2- 

dime th y ic y cicopropanecarbox y i ate l ■ „ 

roox y ±ate], organophosphorous 

insecticides such as Diehlorvos ( DDV P, tdimethyl 
2.2- di chlorov inyl phosphate] . Fenitrothion ( MEP) 
fO,0- d l m eth y i-o- (3 - methyl _ 4 . nltropnenyi)tMo _ 
Phosphate,. Malathlon (Malathon) [s . (1 . 2 . bls( 

="bon yl) eth y i Jdlmethyl Phosphorothiol-thionate) . 
Dimethoate [dimethvi q ski 

aimeth y i s- CN-methylcarbamoylmethyl ) - 

diphosphate,. Phenthoate (Eisan, (S -U- ( ethox y - 

ca r bo nyl)ben2yl]dlmethyl phosphorothioi-thionate, Md 

; nthlon (Baycid) o- [3 - me t hyl - 4 - (methyl . 

th.Ophen.Dthiophosphate,; carba.ate insecticides 
such as Fenobucarb (Bassal m , 

IBassa) [0-sec-but y iphenyl methyl- 

carba.ate,. Metolcarb (MTMC) [ra - tolyl methyl _ 
carbamate,. x ylyl carb (Neobai, , 3 . 4-di m eth yl phe„ yl N . 
-.thyxc.rb.-t., and Carbar y i (NAC) tl -naphth y i 
N-»eth yl carba m ate, , Me tho myl (S - methyl N . (methyl . 
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car bam o y iox y )tMoacet imldate] and Cartap ^ 

bis(carbamoylthio)-2-(N N-riir™-^ i . 

IN.n dimethylamino)propane 

Hydrochloride] . 

Further, *n t he oase o f natura! insecticides 
included are nvrpth^^ 

P-paranons. whtch originate 
" Cto ^-»™ ^rar^fail^. rotenone 

Preparations, which originate fr™ n • 

sinate from Ha^^ „ hlch j 

shrub of the pulse family and n< 

. • . y - Md ni =°tme preparations 

[containm, 

2 S r 0lU " d ^U-chlorophenyl,- 
3-(2.6-aifluorobe„ 20y i, U rea]. tef lubenzuron t l-(3 5 
<Uchloro- 2 ■-umuorophenyl,-^^.^^^^ 

u-a . chlorof luazuron (1 . [3 . S-dichloro-4- ( 3-chloro- 5 - 
trifluoro me th y i- 2 - p yr id y io* y) phenyl J-,.,,...^,^. 
°enzoyl )urea] , buprofe2ln t,.^.^^.,, 

thiadiazin-4-one, and fenoxycarb (ethyl 2-(4- 
Phenoxyphenoxyjethylearbamate) . 

In the ease of nuticides (or acarieides) 

deluded are Pyridaben U-tert-butyl-s- (4 -tert-b U t y i- 
— »hio ) - 4 - ohloropyrldazln . 3(2H) one] _ ^^^^ 

2 . 4 -«u"--6-sec-butyip he „y ldlnethylacrylate j 

Chloromite (isopropyl 4 4-di^>,,„ ,. 

f 4.4 dichlorobenzylate) , 

Chlorobenzilate (Akar) [ethyl 4 4. „,„,,, ' 

nyi 4,4 -dichlorobenziiate] , 
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Dicofol (Kelthane) t 1 , 1-bis (p-chlorophenyl ) -2 , 2 , 2- 
trichloroethanol], Benzoximate (Citrazon) [ethyl-O- 
benzoyl-3-chloro-2 ( 6-dimethoxybenzohydroxi m ate], 
Propar^ite (Omite) [2- (P-tert-butylphenoxy ) cyclohexyl 
2-propynyl sulfite], Fenbutatin Oxide (Osadan) 

[hexakis( PlP -dimethylphenylethyl)distannoxane], 
Hexythiazox [ trans-5- ( 4-chlorophenyl ) -N-cyclohexyl- 

4-methyl-2-oxothiazolidine-3-carboxan,ide] and Amitraz 
[ 3-methyl-i . 5-bis (2 , 4-xylyl ) -1 , 3 , 5-triazapenta-l , 4- 
diene] . 

In the case of herbicides, included are acid 
amide hebicides such as Propanil (DCPA) [3',4'- 
dichloropropionanilide] and Alachlor [2-chloro-2 • , 6 • - 
diethyl-N- (m ethoxyethyl)acetanilide]; urea herbicides 
such as Diuron (DCMU) [ 3- ( 3 , 4-dichloro P henyl ) -1 , 1- 
dlmethylurea] and Linuron [ 3- ( 3 , 4-dichlorophenyl ) -1- 
methoxy-l-methylurea); dipyridyl herbicides such as 
Paraquat Dichloride (Paraquat) -[1 . 1 ' -dimethyl-4 , 4 ' - 
bipyridirium dichloride] and Diquat Dibromide (Diquat) 
[ 6 , 7-dihydrodipyr ido [1 , 2-a : 2 ' ,l'-c] -pyrazindiium 
dibromide]; diazine herbicides such as Bromacil [5- 
bromo-3-sec-butyl-6-methyluracil] ; S-triazine 
herbicides such as Simazine [ 2-chloro-4 . 6-bis ( ethyl- 
amino)-i, 3 .5-triazine] and Simetryn [ 2 , 4-bis ( ethyl- 
amino) -6-methylthio-l . 3 , 5-triazine ] ; ni trile 
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herbicides such as Dichlobeni ( DBN ) [2 . 6-dichloro- 

bensonitrile,; dinitroaniline herblMdes ^ 

Trif luraiin t . . .. .. trlf luoro . 2 6 - dlnitro . N , N _ dlpropyi _ 

P-toluidine] ; carba m ate herbicides such as BentMocarb 
CS-p-chloroben zy i diethylthiocarbaaate, anfl Mc<; 
t-th y i 3.4-dichlorocarbanilate,,. dip„en y iether 
herbicides such as Nltrofen [2 . 4 _ dlchXorophenyi _ 
P-nitrophen y iether 1: phenol herbicides such as pep 
tpentachloropnenol,; benzoic acid herbicides such as 
Dica.be (MDBA) I3.6-dichloro- 2 - m ethox y benzoic acid 
al*eth y i aml „ e saitj; phenox. herbicides such as 2 4-0 
r2.4-dichlorop„eno xy acetlc acid and salts (S odiu m 
amine and eth y iether, thereof,. and Maplca (McpcA) 

[2'-chloro-2-(4-chloro-o-tol y iox y ) a cetanilide ]: 

org-anlc phosphorus herbicides «,,„!, 

eroicides such as Gl y phosate tN- 

<Phospho„o m eth yl)glycIneJ and salts thereQf Biaiaphos 
isodiun, salt of L-2-a m i„o-4- [ (hy drox y , (me th y l , - 
Phosphino y i,but y r y i- L -al a n y i- L -. alanIne) and 
Glufosinate Ca^oniu* DL-ho m oalanin-4- y i < me th y i>- 
Phosphinate,, and aliphatic herbicides such as TCA 
[trichloroacetic acid and salts thereof]. 

In the case of plant g rowth regulators. Included 
are* MH (ffi aleic h y draside) , Ethephon [2-chloroeth y i- 
Phosphonic acid), UASTA and Biaiaphos. 

In the present invention, it is preferable to use 
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a fun ^cide, an insecticide a , 

growth , , "iticlde or a plant 

growth regulator as the agriculture i „ 

h k- ^cultural chemical. When * 

herbicide is used as t ha 

used as the ag-ricultural chemical , * • 

preferahi a * <-"emicai, it is 

h e rb ;i;::i use one ° ther ^ 

^ ^ .m Mtural cle>lcal cMBsi 

P«.«« inv entl o„ My be formulated 
-Pa n such ^ iiwm preparatiQns 

1 1 : r iimitation - Ac °°— • - 
cont compositi ° n ° f ^ ~ *»"»««- ^ 

: rv ther adaitives wMch - — - 

-U.«l.r.. dIsperslns agents ^ 

T h e a, ricultural chemlcai compositiM ^ 
- the present lnventlon ^ fwther coMa 

required. 

Examples of thp r>w 

the p H regulators to be used in the 

Present invention include citric acid h 

(e g nv k Phosphoric acid 

a lts ' - «uco„ ic acid , and 

salts thereof. 

Exampaes of the lnorganic acid saits to be 

ax s P 7 ent lnVenM ° n — — 

s Uch as clay , mo> bentonite> 
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carbons, diatomaceous earth and white carbon, and 
inorganic ammonium salts such as ammonium sulfate 
ammonium nitrate, ammonium phosphate, ammonium 
thlocyanate. ammonium chloride and ammonium sulfate 

in addition, examples of thickeners to be used in 
the present Invention Include natural, semisynthetic 
and synthetic, water-soluble thickeners. As natural 
mucilaginous matters, xanthane gum and zanflow, which 
are derived from microorganism, and pectine. gum 
arabic and guar gum. which are derived from plant, are 
"ted. As semisynthetic mucilaginous matters 
methylated, carboxyalkylated and hydroxyalkylated 
products of cellulose such as methylcellulose 
carboxymethylcellulose and hydroxymethylcellulose 
methylated, carboxyalkylated and hydroxyalkylated 
products of starch derivatives, and sorbitol are 
cited. Furthermore, polyacrylates , polymaleates 
Polyvinylpyrrolidone and Pentaerythritol/ethyleneoxide 
adducts are cited as synthetic mucilaginous matters 

The agricultural chemical composition of the 
present invention may further contain one or more 
ihgredients such as plant growth regulators other than 
those cited above, fertilizers and preservatives. 

The agricultural chemical composition of the 
Present invention is used in order to control fungi 
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(or bacteria), insects m,-*- 

or to r , aCa " dS) and h -bs 

to regulate the growth of plMts 

The agricultural chemloai Mt 

Present inve„t l0 n comprises a „„, ■ 

° taiMr containing the 
enhancer composition according to the present 
invention ana another container containing an 
agricultural chemical composition. In this case, the 
enhancer composition ma y comprise at ieast one 
nitrogen-containing compound (A) selected ^ 

z:\:r stine ot a tertiary ■ — — . 

agent Th ^ ' 

agent. The enhancer ^ 

— ctant f c, other than the nitrogen-containing 
compounds tA) and/ or an ad Juya nt f or penetration (D) 
Alternative!,, another agricuitural chemicai klt 
according to the present invention comprises a 
container containing at least one nitrogen-containing 
— U) selected f rom the group consisting ot a 
-rtiar. amine, a tertiar y amine salt and . quaternary 

ammonium salt and a chelate 

a chelating agent (B) , a container 
eontalning a surfactant <c, other than the 
nitrogen-containing compounds (A) and a container 
containing an agricultural chemical composition. The 

container containing at least one nitrogen-containin 
eo^Pouna (A) and . ohelatlng agent <B) 
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container containing a surfactant (C) may further 
contain an adjuvant for penetration CD) . Furthermore, 
an agriculture! chemical kit which comprises a 
container containing at least one nitrogen-containing 
compound (A, selected from the group consisting of a 
tertiary amine, a tertiary amine salt and a quaternary 
ammonium salt and a chelating agent <B, . a container 
containing an adjuvant for penetration (D) and a 
container containing an agricultural chemical 
composition, and another agricultural chemical kit 
which comprises a container containing at least one 
nitrogen-containing compound (A) selected from the 
group consisting of a tertiary amine, a tertiary amine 
salt and a Quaternary ammonium salt and a chelating 
arent (B), a container containing a surfactant (C) 
other than the nitrogen-containing compounds (A), a 
container containing an adjuvant for penetration (D) 
and a container containing an agricultural chemical 
composition, are included in the scope of the present 
invention. 

The "agricultural chemical composition" which is 
a constituent of the kit is a composition which . 
comprises an agricultural chemical (s) . is free from 
the nitrogen-containing compound (A) and is in the 
form of, for example, an emulsion, a liquid or a 
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WSttable P ° Wder - Th * ^cultural chemical 
composition may contain a small amount of the 
chelating: agent (B) . 

In the agricultural chemical kit according to the 
Present invention, a composition comprising an 
agricultural chemical is separated from the enhancer 
composition for agricultural chemicals comprising a 
nitrogen-containing compound (A) and a chelatins ^ 

aCCOrd1 ^ ^ the present invention. Namely the 
agricultural chemical composition which is a 

constituent of the kit differs f m . 

outers from the agricultural 

chemical composition of the present invention which 
comprises the enhancer composition for agricultural 

chemicals according to tho r.^ 

8 tQ the Present invention and an 

agricultural chemical(s) in admixture. 

Each of contents in these contalners ^ ^ 
restricted in their form hut appropriate!, prepared 
depending on the use and purpose. The material of the 
container is not restricted so long as it is not react 
With or affect the content. Examples of ^ ^ 
include plastics, glass, foil. etc. 

The enhancer composition according to the present 
invention is applied with an agricultural chemical to 
* iocus which would benefit from such treatment i . 
the application of the enhancer composition and the " 
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agricultural chemical, m general, the enhancer 
composition and the agricultural chemical are used 
with water or a li quia carrier. As means for applying 
the enhancer composition for agricultural chemicals 
according to the present invention, (1) one wherein 
the agricultural chemical composition of the present 
invention containing the nitrogen-containing compound 
(A) and the chelating agent (B) and having a 
preparation form is used (if necessary, the 
agricultural chemical composition is diluted with, for 
example, tap water), ( 2 ) another one wherein the 
enhancer composition of the present invention is added 
to an agricultural chemical composition, which has 
been diluted with water, and (3) another one wherein 
the enhancer composition of the present invention is 
diluted with water and then an agricultural chemical 
composition is diluted with the resultant diluted 
solution of the enhancer composition, are useful. The 
desired enhancement effect can be achieved by either 



means 



The agricultural chemical composition of the 
Present invention includes one containing the 
agricultural chemical in high concentration, the 
nitrogen-containing compound (A) in high concentration 
and the chelating agent (B) in high concentration, and 
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appropriate concentration fM appllcatio ^ 
n ltro ntalnlng ^ ^ 

—ration fQr appiicaWon ^ 

„ h V PProprIate - —ion. 

When the former ls used , the agrlculturai 
co.pos.tion is dlluted „ 

Just before app ly i nr 0n t „ " e * MPle - 

y e ' 0n the other hand, the 

c T 1CU ; tUral positions used in the abo.e 

=-es „, a„ d (3) Include ^ ^ 

agricultural chemical in v, • u 

concentration and bei„ r 
fro, the nitro.en-containin, coapound (A) 
The contents o f the a g ric U1 turai che.icai. the 
-trosen-containin* oompound (A) ^ ^ ^ 

M-t „, in the diiuted sointion are not ii nlt ed 
The content or the a g ricuiturai che.lcai ln the 
uted sointion depends on. for 

V UUral ChemlC " Md "« Whiie the 

the chelate a.ent „> in the diiuted soiution 
depends on. for e^pie. the kl nd « the a.ricuiturai 
chemical to be mixed. 

The diiuted i lquld oomprlslne ^ appropriate 

^ ^ ^ — -rai chemicai . an appropriate 
-»« « the nitro g e„-co„taini„ K compound , A) and an 
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appropriate an,ount or the chel a tin g a.ent „> is 
applied to. for example , plants , crop ^ veeetables 
fruits, trees, fruit trees. graS ses. we eds or seels 
and. at the sa ffl e t Ime . to fmgl . bacterla , insects ' 

acarids or Xn other words, the diluted llquld 

« applied to a f arm . a plantatton> . ^ & 

orchard, a flower garden, a lawn , a wood and a forest. 
Examples 

The present invention wiii now oe aesorlbed . 
-or. detail with reference to the following Examp ies 
which should not he considered to li mlt the scope of 
the present invention. 
Example 1 

Use was aade of the organic tertiary a m ines and 
salts thereof and the quaternary a^oniu. salts as 
specified in T ahles l and 2 , and the chelating a.ents 
and surfactants as specified in Tahles a. 4 ., and 4 _ 2 
to thereby glve varlous ^ 

agricultural chemicals as listed in TabIes ^ ^ 
4 2. 
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Table 1 



Compd . 
no . 



Organic tertiary 



amine or its salt 



,(CH 2 CH 2 0) n H 



C J2 H 25 -N 



(CH 2 CH 2 0) n H 



(n+m=15) 



CH-i 



C 12 H 2S -C-N-(CH 2 ) 3 -N -ci 



8 I 
O H 



H CH-, 



CH, 



n-ch 2 -ch-ch 2 -oco-c q h 



CH 3 H OCO-C q H 



9«i9 • cr 



S n l3 



CH 3 C 2 H 4 -OCO-C 7 H 



7 n lS 



N 

/ \ 

H C 3 H 6 -NHCO-C 7 H 



• CHoCOO - 



7 n 15 



CHo-N 



CH 2 -OCO-CH 2 -(OCH 2 CH 2 ) 5 - 
CH 2 -CH 2 -NHCO-CH 2 -(OCH 2 CH 2 ) 



C 12 H 25 



: 0 — C i oH« 



12 X1 25 



- 65 - 



Table 2 



1 Compel, no. 


Organic quaternary ammonium salt 1 


6 


Ci 2 H 25 (CH 2 CH 2 0) n H 

n -cr 
/ \ 

CH 3 (CH 2 CH 2 0).H 
: (n+m=i5) 


7 


CH 3 C 10 H 21 

j 

N 
/ \ 

CH 3 Ci 0 H 21 


7 j : 

CH 2 


1 0 


8 


CH 3 ^ / CH 2 -CH 2 -OCO-CH 2 -(OCH 2 CH 2 ) 5 -0-C 12 H 25 

A 

CH 3 CH ? -C0-(0CH 2 CH ? ) B -Q-c 12 H ?;i 


9 


CH, — I 
CH 3 -N-CH,-CH-CH 2 -OCO-C 7 H 15 

C 2 H 5 y QCO-C 7 H 15 ' C2HsS ° 4 " 


10 


CH 3 CH 2 -COO-C 12 H 2S ■ 

+ 1 

N -Cl- 
/ \ 

CH 3 CH 2 -C00-C„H,< 


11 


CH 3 CH 10 H 2 i j 
+ 1 

N -cr 

CH 3 CH 2 -CO-(OCH 2 CH ? ) a -Q-C„H, g 


12 


C, 2 H 25 x ^CH 2 CH 2 0H 
(o)-CH, ^ \CH,CH f 0H ' Ci " 


< 

13 ( 
C 


\ 

:h 3 -n-ch 2 -ch-ch 2 -oco-ch 2 -o(ch 2 ch 2 o) 10 -c 16 h 33 

»i ch 2 -oco-ch 2 -o(ch 2 ch 2 o) 10 -c 16 h 33 ' CH3S ° 4 " 
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Chemical formulae of the chelating 

sted in Tables 3, 4-1 and a <> 

x and 4-2 are as follows 



ag-ents 



EDTA-4Na 
NaOOCCH 



2^ ^CHgCOONa 

NCHoCH,N 
/ 2 2 \ 

NaO0CCH 2 CH 2 COONa 



IDA-2Na 



NTA- 3Na 



CH ? COONa 

/ 1 CH,COONa 
HN / 2 

\ ' NaOOCCHoN 

\ 



CH 2 COONa 

EGTA-4Na 
NaOOCCH 



CH 2 COONa 



\ CH 2 COONa 

/ NCH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 N / 

NaOOCCH, * 

1 CH 2 COONa 



DTPA-5Na 



NaOOCCH, 

2^ CH 2 COONa 

NCH 2 CH 2 NCH,CH,N 
/ I \ 

NaOOCCH 2 CH 2 COONa CH 2 COONa 
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CDTA-4Na 



ETA -OH 




N 



N 



methionine 



H 2 N 



CH 2 C00Na 
CH 2 C00Na 
CHjCOONa 
CH 2 C00Na 



CH 2 COONa 

CHCOONa 
I 

0 
I 

CHCOONa 
I 

CHCOONa 



OH 



^CH-C^-C^-S-CHg, 



cysteine 
\ 



H 2 N 



CH-CH 2 -SH, 



HOOC 



citric acid 

CHo-COOH 
I 

HO-C-COOH" , 
CH 2 -COOH 



HOOC 



glycine 
\ 

CH 9 , 



H 2 N 



/ 



HOOC 



malic acid 

CHo-COOH 
I 

CH-COOH , 
I 

OH 



oxalic acid 

COOH 
I 

COOH , 



sodium gluconate sodium heptonate 



COONa 
I 

HO-C-H. 
I 

HO-C-H, 
I 

H-C-OH 
I 

H-C-OH 
I 

CH 2 OH 



and 



COONa 
I 

H-C-OH 
I 

H-C-OH 
I 

HO-C-H 
I 

H-C-OH 
I 

H-C-OH 



CH 2 OH 
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The above-mentioned enhancer compositions iisted 

xn Tabies 3. 4-1 and 4-2 were each dissolved in 

aeionised water to give a 0.05, by welsht [as SUffl 

total of compound (A) chpiatin^ 

, cneiatmg- ag-ent (B) and 

surfactant (C „ dilution. 

by weight dilution thus obtained, commercially 
available herbicides, i.e.. Karme* wettable powder 
(containing 78.5, by weight of DCMU as the active 
ingredient,. Herbiace llqula Elation (containing 
20, by weight of Bialaphos as the active ingredient, 
and Roundup li qU i d formulation (containing 41, by 
weight of isopropylamine salt of Glyphosate as ^ 
active ingredient, were each diluted 500-fold. Thus 
three agricultural chemical compositions were obtained 
tor each enhancer composition for agricultural 
chemicals . 

Fertile soil obtained from a paddy field, gravels 
river sand, and a culture soil available on the 
~r k .t were mixed one another at the weight ratio of 
r:2-.l. Pots having an inside diameter of l 2 om were 
«iled with the soil thus obtained. In order to 
conduct a glasshouse-test, the seeds of crabgrass were 
-wed in the pots and germinated. The pots wherein - 
the growth of the crabglass was abnormal were 
abandoned to reduce the irreguiarity among pots The 
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pots wherein craberasses h«n k 

grasses had been grown at a height of 

about is cm were used in the test Qn. 

rest. Spray sim (mf. by 

Iwata Tosoki Koe-vo k k 

Aogyo-K.K.. type RG) was used for the 

application of the agricultural chemical compositions 

to the crabgrasses. The crabgrasses in the pots were 

uniformly sprayed with earh ^ 

n each of the agricultural 
chemical compositions at » 

03 at a ratl ° corresponding to 1000 
l/ha (liter per hectare +-~ 

Hectare) to evaluate the herbicidal 

efficacy. 

On the tenth day aftpr tho ~~ -, . 

ciy airer the application, the 

*bove™ d part Qf the fresh piant ms ^ 
the result was expressed In a herMcidai ratiQ ^ 

basis of the fresh weight of th. .k 

snt ° f the above-ground part in 
the untreated lot (see the following formula,. 

(g) of an , r ? Sh wei Sht 

Herbicidal untreated mi-" (g) of a 

ratio = untreated lot test lot 

{%) above-ground fresh weight X 100 

(S) of an untreated lot 

Tables 5. 6-1 and 6-2 show the herhlcldal ratios 
of the agricultural chemical compositions. 
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Table 5 





1 Formulation 
J no. 


Herbicidal ratio (%) 




1 nui 1UCA 

wettable 
powder 


nerDiace 
liquid 
formulation 


Roundup 
liquid 
formulation 




1 1 


72.1 


81.4 


1 85-3 




1 2 


75.6 


82.5 


1 89.4 




1— 3 


75.6 


80.3 


1 88.4 j 




L 4 




83.9 


1 86.5 j 




1 5 


1 83.3 


85.8 


1 90 . 2 1 




1— 6 


[_ 82.4 


89.1 


86.3 j 




1— 7 


73 . 1 


87.2 


82.4 | 




1 8 


77.5 


85.6 


85.6 I 


Invention 
product 


9 


72.5 


88. 9 j 


83 . 4 1 


10 I 


78.5 


85.8 


81.5 I 




11 


75.4 


87.2 ~J 


84 . 2 I 




12 1 


78.5 


85.8 J 


85.5 J 




13 | 


80.3 


90.1 1 


92.1 j 




14 | 


78.5 


89.8 r 


91.5 1 




15 1 


79.1 


88.3 r 


93.6 




16 1 


74.5 


92.4 i 


87.2 




17 | 


77.8 


90.5 1 


90.3 




18 | 


79.1 


91.3 1 


89.4 
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Table 6-1 
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Table 6-2 





rorraulation 
no. 


I 


Herbicidal ratio (*) 




I Karraex 
J wettable 
I powder 


1 Herhiflr-o 
1 liquid 
formulation 


Roundup 
liquid 




o4 


79.6 


J 87.5 


_ formulation 
91.4 




35 


j 76.3 


1 86.5 


90.6 




36 


80.2 


J 89.2 


93.8 


j Invention 
1 product 


37 


81.2 


1 84.6 


90.6 


Jo 


75.4 


83.2 


93.0 




39 


80.3 I 


88.5 


95.4 




40 ~~J 


70.8 j 


79.6 


82.4 




41 7 

42 I 


78.2 1 
70.2 7 


84.0 7 


90.4 


Comp. 

product J 
Added none 


43 1 

44 1 


53.2 1 
39.8 1 
39.8 1 


77.2 
59.4 
51.0 
50.6 


80.2 
65.8 
54.7 
52.3 
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Example 2 

Female imagines of Tetranvrhns kan^anaj kUshlte 
were planted onto kidney bean leaf disks at a ratio of 
30 imagines per lot on three runs and then incubated 
at 25° C for 24 hours. Subsequently, the whole leaf 
disks were dipped in a test solution for 5 seconds. 
After taking out of the test solution and allowing to 
stand at 25° C for 48 hours, the leaf disks were 
observed and the mlticidal ratios thereof were 
determined on the basis of the result in the untreated 
lot (refer to the following equation). 

the number of the number of 

MitiniH a1 living mites of - living mites 

Alio (t.) - an untreated lot of a test lot 



the number of living mites of 
an untreated lot 



x 100 



As miticides, Nissorun V emulsion (containing 55% 
by weight of active ingredients including 50% by 
weight of hexythiazox and 5% by weight of DDVP) and 
Osadan wettable powder 25 (containing 25% by weight of 
Phenbutatin oxide as the active ingredient) were each 
diluted 3,000-fold with the use of deionized water, - 
and the dilutions thus obtained were used. The same 
enhancer compositions for agricultural chemicals as 
those employed in Example 1 were used. The 
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concentration of each enhancer exposition for 
a^riculturai che.icais ti.e.. sun, total of 
(A), chelating: arent (B) and surfactant (C,J i„ the 
dilution was adjusted to o.o 5 * by „ lgbt . Further 
the ahove procedure was repeated without usin g an/ 
enhancer expositions. Tables 7 . a „ d 8 _ 2 ^ 



results . 



- 78 - 



Table 7 




- 79 - 



Table 8-1 
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Table 8-2 





1 Formulation 


Miticidal ratio (%) ~1 




no . 


Nlssolan V 
emulsion 


1 fi «~* «*x a 

j usaaan 

wettable 
1 powder 25 


i 




1 1A 
I Oft 


80.0 


80.0 






1 35 


82.2 


1 80.0 






36 


86 . 7 


J 83.3 




Invention i 


37 


82.2 


L 80.0 




product j 


38 


82. 2 


82.2 






39 


87. 8 ] 


86 . 7 






40 


70. 6 


76.2 






41 
42 


.79.2 | 


80.6 




Comp . j 
product j 

Added none 


43 

44 


72.4 | 

55 . 6 J 
42. 2 

38. 9 T 


72 .4 
60.0 
44.4 
• 40.0 
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Example 3 

Rice planthopper larvae of the third instar were 
incubated and used in an efficacy test on insecticides 
in triplicate runs by the dipping method (each lot 
having 10 larvae). The insecticidal ratio was 
determined in the same manner as the one employed for 
the determination of the miticidal ratio. 
Commercially available insecticides, i.e., Sumithion 
emulsion (containing 50% by weight of MEP as the 
active ingredient) and Malathon emulsion (containing 
50% by weight of malathon as the active ingredient) 
were each diluted 3.000-fold with the use of deionized 
water, and the dilutions thus obtained were used. As 
the enhancer compositions for agricultural chemicals, 
those employed in Example 1 were used in such a manner 
as to adjust the concentration of each enhancer 
composition [i.e., sum total of compound (A), 
chelating agent (B) and surfactant (C) ] in the diluted 
solution to 0.1% by weight. Tables 9, 10-1 and 10-2 
show the results. 
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Table 9 



Invention 
product 



Formulation 



no 



Insecticidal ratio {%) 



Sumithion 
emulsion 



76. 7 



80.0 



76. 7 



80.0 



83. 3 



80.0 



80.0 



80.0 
76.7 
13. 3 



83. 3 
80. 0 



Malathon 
emulsion 



83.3 



86 . 7 



83. 3 



86. 7 
86. 7 



90.0 



83.3 



83. 3 



86.7 
86. 7 
83. 3 



86.7 
80. 0 



15 


83.3 


1 83.3 
83.3 


16 1 


76.7 


83.3 


17 ~J 


76.7 


80.0 


18 7 


73.3 


90 . 0 
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Table 10-1 
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Table 10-2 









Formulation 


Insecticidal ratio r&) 1 




no . 


Sumi thion 
emulsion 


1 Malathon | 
j emulsion 




34 


76.7 


| 76 . 7 




35 


80. Q 


J 76.7 






R *^ Q 

O O . o 


1 80.0 


Invention 


L 37 


80.0 


I 83. 3 


product i 


38 


83. 3 


1 83.3 




39 


90. 0 


86.7 




40 


72 . 0 j 


75.2 




41 
42 


79.6 f 


80.0 


Comp . [ 
product j 

Added none 


43 

44 


73.2 j 
56.7 1 
46 . 7 1 
40.0 T 


73. 5 
63. 3 
50.0 
43. 3 
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Example 4 

conidta of aaha*,^^ £uIi£lafia acqulrlng ^ 
resistance against fungicides were inoculated into 
young cucumber seedlings at the trifoliate stage at a 
ratio of 10* per pot. which we re then allowed ^ ^ 

at 25- c under a relative humidity of 90% for 2 days in 
the dark. 

Then, a marketed fungicide, i.e.. Bayleton 
wettable powder 5 (containing 5, by „eig ht of 
triadimefon as the active Ingredient, was diluted 
3,000-fold with the 2,500-fold dilution (diluent: 
deionized water) of each of the enhancer compositions 
employed in Example 1. The dilution thus obtained was 
applied onto the seedlings at a ratio of s ml per pot 
After allowing the pots to stand at 25- c under a 

relative humidity o-f a^* -i „- 

*y ot 85/o, lesions were counted and the 

preventive value was calcul *i-*ri 

calculated m accordance with the 

following- equation. Tables n ,9 1 ^ 

ies 11 r 12-1 a nd 12-2 show the 



results 



Preventive = 
value 



no. of lesions of a test lot 



no. of lesions of 
an untreated lot 



X 100 
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Table 11 





Formulation 


Preventive 


value 




no . 


Bayleton we 
powder 


ttable 
5 




1 


89. 5 






2 


92. 2 




3 


93. 3 




4 


92.1 




5 


95.2 




6 


94. 8 




7 


85.8 




8 


90.4 


Invention 
product 


9 


93. 5 




10 


. 94. 0 


- 


11 


93.0 




12 


95.4 






13 


85. 3 




14 


88 . 9 




15 


85.3 




16 


90.5 




17 


92.4 




18 


93.8 
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Table 12-1 





Formulation 
no . 


Preventive value 




Bayleton wettable 
powder 5 




1 19 


1 Q CT O 




L 20 


i 100 . 0 




1 21 


1 1 AA A 

j_ 100 . o 




| 22 


f 91 . 4 




1 23 


I O T O 

o7 . 3 




I 24 


o9 . 4 


Inven t i rm 1 


25 


91.8 


product 


26 ~n 


95.4 




27 


100.0 




28 f 


88 . 2 




29 j 


93. 5 




30 f 


95. 1 




31 ~j~ 


90. 3 




32 1 


95.4 




33 1 


100. 0 
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Table 12-2 
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The above Examples 1 to 4 show tests whereby the 
efficacies of the enhancer compositions for 
agriculture! chemicals of the present invention were 
compared with those of common cationio surfactants 
employed as enhancers for agricultural chemicals or 
chelating- agents. 

As Tables 5 to 12-2 clearly show, since the 
chelating agent further enhanced the effect of at 
least one nitrogen-containing compound selected from 
the group consisting of a tertiary amine, a tertiary 
amine salt and a quaternary ammonium salt in enhancing 
the efficacy of the agricultural chemicals in the 
enhancer compositions for agricultural chemicals of 
the present invention, the enhancer compositions for 
agricultural chemicals of the present invention 
exhibited remarkable effects of enhancing the efficacy 
of the agricultural chemicals. 

When a chelating agent was. used alone, the 
efficacy of an agricultural chemical could be somewhat 
enhanced thereby but the effect could not attain any 
practically usable level. 

Accordingly, it has been found that in the 
enhancer compositions for agricultural chemicals of 
the present invention, the chelating agent 
specifically enhances the effect of at least one 
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nitro g en-contai„in g compound selected from the group 
COnS1Stln£ °' 3 amine, a tertiary amlne salt 

and a q uaternary ammonium salt of enhancing the 
efficacy of the a g ricultural chemicals. 
Example 5 

The same test as the one effected in Exampie 1 
was carried out by usl „ e Roundup ^ 
(containing «, by wel , ht Qf actIve ^ & 

herbicide, and the formuiation Nos. 13. 27 and 32 „, 
B-mple i as enhancer compositions each in the amount 
as specified in Table 13 . Table „ ^ ^ 

in Tahie i 3 „ the term "herbicide concn." means the 
concentration of the marked herbicide formuiation in 
a diiution to be applied, the term "enhancer compn 
=oncn.» means the concentration of the enhancer 
composition (i.e.. sum total of compound (A, 
chelate a.ent (B) and surfactant (C „ in a dilution 
to be appiied. and the term, "agricultural chenUcal" 
*eans the active in g redient(s, of the marketed 
herbicide formulation. 
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Table 13 
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Example 6 

The enhancer compositions for agricultural 
chemicals listed in Table 14 were prepared by adding 
an adjuvant for penetration to each of the enhancer 
compositions listed in Tables 4-1 and 4-2. 

The above-mentioned enhancer compositions for 
agricultural chemicals listed in Table 14 were each 
dissolved in deionized water to g ive a 0.05% by weight 
[as sum total of compound (A) . chelating agent (B) and 
surfactant ( C)] dilution. With the use of the 0.05, 
by weight dilution thus obtained, commercially 
available herbicides, i.e.. Karmex wettable powder 
(containing 78.5% by weight of DCMU as the active 
ingredient). Herbiace liquid formulation (containing 
20% by weight of Bialaphos as the active ingredient) 
and Roundup liquid formulation (containing 41% by 
weight of isopropylamine salt of Glyphosate as the 
active ingredient) were each diluted 700-fold. Thus 
three agricultural chemical compositions were obtained 
for each enhancer composition for agricultural 
chemicals. 

The same test as the one effected in Example 1 
was carried out by using the agricultural chemical 
compositions thus obtained, and their herbicidal 
ratios were determined. Table 15 show the results. 
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Table 14 




Table 15 
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The invention bein g thus described, it wlll be 

Such variations are not tn ho »- 

not to be regarded as a departure 

*rc the spirit and scope of the invention, and all 
such edifications as wouid be o bvl ous to one sailed 
in the art are intended to be included within the 
scope of the following claims. 
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